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Fig. 1 Shape of the test specimen. Fig.2 Microstructure of tested material.
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Fig.3 Synchrotron radiation CT
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Fig.4 Laser Peening treatment.

Table 1 Condition of laser peening treatment.

Pulse energy

Spot diameter

Pulse number density

100 [mJ]

0.6 [mm]

27.3 [pulse/mm?]
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Fig.5 S-N diagram of AC4CH-T6 material®.

Pl 4

Fig.6 Cantilever type fatigue machine.
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(a)No. 2008-1 (b)N0.2008-5

Fig. 7 Example of casting defects in the transmission image
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N Ens 99 filzI1EX 8 IR SN EERI D, E. FIZWPH b IES & ZNIAET 5 5045

LTWAHZ EiZhs,

Defect F D E F
Defect qﬁ-ﬁ. @
ol .
Area
2.68X10° 2.42X105 7.92 X104
Defect D Defect E [um?]

Kimax
[MPam™?]

3.14 2.60 2.07

Fig.8 Example of stress intensity factor estimation of defects. (Specimen No.2008-5)
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Fig.9 Macro image of fracture surface.
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Fig.10 Fracture surface observed by SEM. Fig.11 Fracture surface observed by SEM.
(Crack initiation site) (Area G in Fig.9)
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Fig.13 3D-image of the defect D in Fig.8 Fig.14 3D-image of the defect F in Fig.8
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Observation of inside defects in casting aluminum alloy by CT with synchrotron
radiation and its evaluation by fracture mechanics

Kiyotaka Masaki ', Yuji Sano?

! Department of Mechanical Systems Engineering, *Toshiba Corporation

Fatigue fracture of casting aluminum alloy is influenced by fatigue crack initiation from a casting defect inside the
material. In this study, visualization of casting defects by computing tomography (CT) with synchrotron radiation
at SPring-8 was carried out for a casting aluminum alloy AC4CH. Quantitative evaluation by fracture mechanics
was performed with the visualization results to estimate the effect of casting defects on the fatigue strength of the
material. Compared to the rotating bending fatigue test results, the conventional method using root area parameter
tends to overestimate the stress intensity factor of casting defects, depending on the shape and dimensions. Since
the conventional method results in a conservative estimation of the stress intensity factor, the method is still useful

in actual applications

Key word: Synchrotron radiation, Computing tomography, Casting aluminum alloy, Casting defects, Stress

intensity factor
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Wot-th, BIEEN L CTOARBICETPRSATLKDIETEETD (AF—A41), ZOOFEHEBAR
KKBFEMIZBN T, EWEEBROEERINT 5720, &5 0IIAROBE BT R LY —BE O
BEMEAERE L THAT 272080 aFzEE N0 299 GERAORIC bR T HEaFEZH
Web oYl A BEIRICET DM
HEATWD, BT, ERE =BHNTH
Mk Lieb o o, EEROEME A
LoD, FEARER DO 9 9 KAYLA~D
fRES 1072 CISHE THEAICHIE ST
WD,

ARUFZECTIE, — 72 b T % v & BE
& LB 7 BRI, IR DR _J}
Thirouarybiifenlaot#z M A
N T SR RN UK B AR A VERR L 72, AF—n 1 oI A
T o KGEMOMERELZ KT I 2 b
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—H = BYEIRE L, S E L BETE ORIE, B X OETE - B oRIE 2 e L, EEEE
MEt L7z,

2. EB

2.1 EBE

BRLLT, MOy a gk ((F) R AREARER HE 100% Y 2 —FARED |) OHE
FIKIRIRRL T3 K OMLA 8y ((BR) 2k LB THBPEAL S 3 1) A KISl U 72 SR EKERIR % FIV 2,
WEMT T A TEEE A X a— MEAT T A (BEE KR) 2RV, BbT 2 B X OEMR
WiRIZ T 2 7 U ZAZ )V KEGEMY » b (HESE (BR)) o=anA FRIZBbF & oo X —BLUa vik
WEBMERR (3 vbh ) v sl avRRKR #HVE,

2.2 BfLF ¥ L BABEDIERR

TRbT Ny X —F A TEHEKICAIL, A U OFETIEE LD HEIEEKEIE Z N2 T2, 20 %12
AR L7z TritonX-100 2/ BNz @b T % o A0 v a U EER LT-, AT 7 A EROREFHIC~
AXx T L, T E oY AN g BT ABICLDATAT 4 o 7ETa— Lk, AL
%, | (KDF-708) (ZAfL, 450°CT 30 7fflBEmt L, BT 7 ABMIC b TF ¥ Va7 =—
U7 Uiz, BB LTeA T AR AE B FRFIRIZ 30 pIRE L, AL E SE T,

2.3 XHBOIER & KB E R DOKESL

BAN T ABWD =T AT 4 o T T—TTAX LT L, I 7774 MECREI—T 47 L
CHRFERMBAAVERR LTz, £7o, BN 7 ZAEMICASE S LToHERMBIC S ZHICA YT 4 v 7T —
TT AR 7 UTRRE Uiz, TERR L7t 2.2 TIERE L 7= 8 & OIS BRI 27 LA,
W7 AEMmE W 27 U w7 TlEE A, EEMAL TR,

2.4 A7 MVHEIE

AW BROPIRA ST NIVIERIN AR (BASE U-560) & AV ClllE Lz, (kT
H BERE AT T ABOD R AT [V LSRRGS RIGT Z U BER T T AEMBOIS AT B ViE, %R
SRR IR R ER (B A ISV-469) & v b L CHIE LT,

2.5 GHS L EW, EEHE

I —TF — I 2 b—%— (T =24 WXS-80C-3) 2LV AM1.5G OY& S L TITo72,
RARGFIEORKEHT, 2 )6ds (JOBIN YVON H-20 UV) %3 L72 WA MR L CTiTo 72, BREHREOHIE
ITHNNT —A—F— (T KT Ak Q8230) ICLVMIE LTz, BIRLNEEIXT VXNV~ ILT A —H
— (7 R T 2 bk R6552) (2K HlE Lz, i —EEMRIT=1L 2 heT )7 1% — (ALS 600A)
IRV HEE LT,
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3. MRLEBE

3.1 ARBWBEDOWINANY ML ARRE_RILT Z T REBDOFF AT v
BRWROBIN AT bV (LT & Bk B 7 A B L OMEEWE LT ¥ Vo BEkk 7 o 28

MO AT bV 1R Lz, 73 OFERIE 450nm U7 b FEREMA~RINA K E < 72> T

WD DKL (X 1 (@)D 587 . LA € OVEIR Tl 450nm 12> 5 A~ K & < 725 T < BRI A

(a) (b)

30 § 120 0.30  p—r—pvr 120
.: e : | ....‘\-

25 f—| """‘;'g.qu— 100 025 |—iy S
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w L/ T ! £
K15 =" 60 4w 0.5 2 60 ~
= i & 2 J.or" L B

1.0 |-+ 40 1 0.10 —{ 40 &

; L4 ®

05 | 20 0.05 . 20

" ) e
0.0 b—xoee . 0 0.00 — 0
300 400 500 600 700 800 300 400 500 600 700 800
&/ nm & / nm
1 AREEDOWINART by, ZFbTF 2 BifE T T A B L AFRWE IR b T Z B
DRFFART ~v

C Wb T Z I T RERRT
TRALT F CEBT AT Bv, (a) cvarEi (b) kLA BB,

& 5 DI A, 550nm T IS AR RN Z FF DRI 72 WU AS 500 2> 5 600nm FHTic A Hiu7 (1 (b)
DERY) . ZNDOEBFREWE SET2 (LT ¥ VBN 7 ABMOKFF A7 MAVER1T O - - -
ST END, WTHOBBFRROEGEIZ Y, BB EZWAERIO LT & Bk 7 7 A B Kt A
N7y (k1o - - - - - ) MOHBRICEDKHEZELIWIZART MALTHDLZ ENDND, 2
DZEEY, TarBIUOR A EOGRITMBILT ¥ UBEREST T ABEMICKE SN TND I ENHL N
Ay

3.2 XBHTIZRIT 2 EREERFE

V=T = ab—F =15 AM1.5G Ot () 60mW cm 2) & L, 2 FEHO RO KEERD
kg EmR (Ko) BROBMERE (Voo) ZHIE Lz, WTNOAHFEZEWZIGEIC RN LY #E
DO, MBIZRFEEAVZSGE EA@EZRAVWEEAETEVABONTE (F1), WThoREILE
WTHBIEIE (Voo) 1dRFEE W= I BAEVMETH 5 0lxk L, B ER (o) (XA &%z
WA REWVEE 220 | BeROEOE I BARE I,
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#1  KEGEMOICIRI T ComEEER (ko). FKERE (Voo), 7477 72— (ff) BIUHE

ERR (n)

(e il Isc/mA cm ™2 Voc/mV FHRH /mW em 2 ff n 1%
vay &S 0.69 450 61 0.204 0.50
F4 1.11 430 61 0.472 0.78
KA E R 1.60 490 62 0.196 1.23
4 3.10 400 62 0.373 2.01

BRENKRGEMICTFE L TWD I LR T 2720, BEEORIDGERKFELZRF L, VY —7
—VIa b= SNt ot 2l L CRBEMICIE Lz, SERE TIZR T 5 & ER

(Iso) DEEEAFEEZX 212, BAIKEE (Voo) OWREFMEZIK IR LIz, varotRz vy
AREEM TR, K2 (a) (DRSS & ICHEBERIT 500nm 2SR < 72 2 (2L
Too BRFA. BEWTIOXNRZ W25 RIRRDRFIENBL S Lz,

(a) (b)
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210 | 3 < 25 N
< ,' 4 80 X | Emn 1 80
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@ & ENE (RExR) . B EEER (Bexii), - - - - - D T X AT T A B

F7o. M3 (a) IRIND KD ICHHMERE S RO RIKAENRBD bivTe, 26 O R
DFERD, 7 ar OERNKGEMOFEICETE L TWD I ERHERI NI,

S BT, AL EDOAREH W RBEGERIZOVWTHR 2 (b) BEUK3 (b) ITRSNd LT,
FEREER (ko) BIOBKELE (Voo) & H1IZ 500 55 600nm UL KA & 43 O R 2 I £
(RIS T DIRIFVEDGRO DTz, ZOZ EnD, A TOOHE L KGBMOREICHFG L TNDHI EN
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U3y DG E WK R Tl EEENEER (op) & REENEEL (Vor) 1XRFXMBOLE
0.400mAcm 2 & 0.160V TH V| 45 Tl 0.830mAcm 2 & 0.270V TH-7= (K4 (a)), —7.
AAEOEFEEH W KEEMTIE, r & Vor (IRFXMBOYA, 0.913mA cm 2 & 0.164V THY |
A ClE 1.64mA cm 2 & 0.283V TH 7= (K4 (b)),

oD Ior & VorBEW ke & Voc kv (1) #HWCTZ 47y 22— () B, X (2) %
RAWTESE () BEZ LD, TRENOEEOKGEM CRFEMEE A8k iRE AW GE 0
EERLICHFE TR LIz, vV aroga, REXRE Qe CiL ff 1% 0.204 £ 0472 THY . nlk
0.502% & 0.78% T o7=, Fi=. A T TIL ff ITRFExH & [E6H8TIEL 0.196 & 0.373 TH V., 7
13 1.23% & 2.01% TH o7z, TN DOEAFEE AW KB TH A RHRO 5 AR L 0 @i
ThsH I DR INT,

BOHEEE (orrmAcm 2) X IdE@E{EBN (V)

T4NT 7 E— (ff) = A (1)
wsER (o/mAcem™2) X BEN (V)

TS ENE (so/mAcem 2) XBAfCEN (V) X ff
BEHENFE (n1%) = X 100 X (2)
HE (mW em 2)

12 4 0 XEKEEMR (lse/mAcm 2)
IPCE (%) = X 100 X (3)
HAYEE (mWem 2) XEE (am)

o, ERER (ko) OWREAENS, X (3) ZHWT, /UERERE (IPCE) 2R 55,
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ZDIPCE LIRS NT-HENHT- 0 ONEBEBNROWRIKGFHEER L2 DO THD, Va L aF
ERLA B EFEE W KEGEMIZOWTO IPCE 42X 51277, Z@O IPCEfEIZEWTY ., 2H%)
B (n) EERICHDTNOEEZEZHWTELEEICH, RESRE D & AR zZ AV T2E D DS E W EEIEEN
Sohiz,

4. %

Tl
Jul

va s, R BEREAHEREOR L LTIV ARERAEAKEER A2 /R L., ThThof
FITHF LT, RFE, AL RRDMmRE AWz, WInoasgzvwcda o XKBEE b AR PN
FEEIEM L TN D Z ENERDOBRMAFIEIZ L VD b, IRITITRE LY Az HVi-Ga
NEEDE < . BEDRPE N2 LA RINT, ZOZ LIXIPCE FtEn b bR STz, Bz
HERIZHE D m <70, ilRERMOBRICE D KB AEl L. FEEFREEDNHE D b,
S, AR LB L THEEIRE S oA 2 IV CaRERAEAKGEm 2 LT 52 Lickh, &
FOMIE L FHENROBAEZH LT D T LIV | MHBRPEMICE £ D plsr DA ZTE A~ S
nNoZEnHFshs,
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Dye-sensitized solar cell by using dye of the food produced in Okinawa

Taisuke Hamada

Department of Bioresources Engineering

Dyes which were obtained from the food produced in Okinawa were applied as a sensitizer in
dye-sensitized solar cell. The dyes acted as a sensitizer of the solar cell under irradiation (AM
1.5G). This was confirmed by the measurements of the wavelength dependence of the current
under irradiation.

Keyword: Solar cell, Dye-sensitized solar cell
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HHRIC 1T 2 BV ME R ORI B 5 AR

RERT W, BB A

VEMIEIR TSR, 2L RFET A 7 A = A=

HE

IXBHHD O HLA~F XL XX IIONEOEEICE T EFELRBRGLETHY ., WH
ZEE D LI 133 7 by AERE 2,000 [EHOTHSHREZ A L T2, R THEHE
BEOFRA R T AXAFXOERENRAALND 0L, XXHICEAT2MO AN I
TWDHD, AFERITHEM 539 b, AFERRITREEHL TESBRE L SLD0T, 2R
K& U TUIEARMICE L7z & < 3 B0 F ORI RO KR LIZEE L TWHZRNAT
REMENRE X DTz, ¥R FIFERBE SN T D b oDz, F & L TRV ~HiEVET
WTHE SN TWD Yy y M EMEINDDEREO 7 L—7R b Ty, &l - £
W58 < BRI FE IO MPMELZ RS Z L OO KER LICAB LI R BIZ72 Y 5
HEBEZX DN, AT, v ry PEORY v a v b ERXFOHERZ 7ok
BTV, TORMEZRAE Lz, BIFOME. vy MNIDERE R LHREIL R TR0k
RERTZEREZWLNI LI, TR0 OBERITIMMIZEIT S Y v u v MEEEORTEEME
ERTHEDOTHoT,

F—U—K:vxymry b ¥, N7V v R, R

XL ®IT

H2RXEX, XX (WbWHEXRX), ==, =7 EZEFLRITHEOBRIT, DIE
BT HEERIRMEALALTEY, FRHIHX v RF & XX ITEMKEL I ERAE
JFICE > THERF L THHEEHRICHEINTNDE Y, R 23 £ T, HEFEHE T
~TAXN 100 5 R REN 33 b T, ZEOEGEMS T ENZEI 1,066 1, 997 &M
Thoi?, MiFEGHED L 2,000 EHBEEOTHLMELZ AT 5ME TH D,

R ICRB T 2 2 XEOREL, HWEHOBHXTHDET v F a 7N THlE S
NTW DA, AL O FHE R O e 4 BT 8~9 HiEME, 4~5 HIUHED ¥ ~ 2 XN HE S h,
FEHUEDHA A DI TWD R, EOAERITREICHARIEFITD I, R 22 FREA TO X
A XOHMEN 394 Fr . FAXOHMEN 145 WO T THY . FIAEEDRD
b X TE5 207, 10 a H72D DINETHRS & 4~ R F Tix 2,000 kg (2[FEFE
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4,340 kg) . R X TIL 1,100 kg (&FEFH 2,070kg) & 2EFEHOESRETH -2, M
fEME L CORTEITRE, PR, TEZRERESFMICRELSELAEINAMEDEH D |
AL ~ TN THEE SN TV D R TP MBI T 2 A o SR 1 LA L e
WEH B Z HiIvD,

FXED ) B~ XX (Alllum cepal.) \ZiE, DREZIZLHIT—a v/X T AU W%
TR FHEEN TS 5 (Common Onion Group) Oz, EE L THHET PT0T 7
U B 7p EEE ~ WAV I CHES S ND [ yay b EMEENDHERMED 7L —T

(Aggregatum Group) NH 5 Z ENMENATWSHY: 5 vy oy MIER, 2. £l
RERECRIERAETZ R L, TERFICHR, M EE O ~32 ¥ L0 b
BV, KEEBHNE LVOAEICBOTHOAEZERMBICR D MR TE D08, Ak
TEHFECKIRICERT 287 (FUrb) RAEFELLS, PEdE LTOEENREE LV &V ) R
BN D -7, —J7, WS EITE A OREXKIZE L, v x 7y hOEEAFEM & BREES
BERENZ G, Filrvyay NMEEOBEME 2D 552 ENEB 2 b,

Z T, ARWETIE, MRS Sy r Y MREEORTREME A BRI D720 EE
TOREEEO BB 21T o772, 72, Yoy hOBREAFIHO ATREM 2 ERT 5
2, vy oy =R XHEREAEOROE RISV T B RIFFICHRE 21T o 72,

OB ik

FEEBMEIE LTlZy v v b (A cepal. Aggregatum Group) % H A CEAE L 2% %
Mz, BB T, Yy ry FOFT LB, IHEEEZ o BN 557 V4
LT, vyay hERxX (A fistulosum) O F1 HREOYERENRR (A 7Y v K)
W, ENENOFRE T, LA KFZEEROBPITE
REVE®EZ T, v ay FOF ) LS E AA, *

X7 ) Aitm%h FF TELIZEE, "7V v RiX '

AAFF TESNBHE (HETH 5, i> 9
2011 48 10 A LAICZNZNORE T4 7 T 2 4 —ICHk o

X hRIRA GE T B o phE S B E N IC B WD CIRE ' L

%ﬁ@bfﬁ%bkomnx$4ﬂm1ﬁfozm%/b_.h;

[ -
Ay MIBH L T2 L, 9 AICHMIAZEE L &
THEERT —Z OFHNHE L7z, -

3 A1 i

fE R - '

i M1 vvyry NEADLE
2. 2011.10.14 %

3.1 BHFE

Yyuy bonAT Yy REBICHEF L OBKRIZRA T MO 2 BHA&ICIE 3-4cm



MhEES SR B 75 (2013)

OSE N, BlgEIhl (K1), BERETAEFTSEEZA, b ry ARIZIEY Y Y
N CHEEANIER LR OEEA R INT (K 2), —FH, "7V v RTITERBEATERK S
T, HRIERXITENo7- (M3), 0%, /IRy MIBHE L THIEARIT L2 A, 8
rABZALD Yy Y | :]ZﬂﬂJ:ﬁfﬁﬁi‘ﬁﬁ’bﬁL‘&)f:ﬁ) ATy RO EEITIER R ER
ZRLTWe, AFICBTHINBEITDRPST=0IZH 0 0b LT, Yyay b, NA T
Uy R&bREHMTIchRITBE s hikhol,

M2 ERREEZBG LIz vy b M3 M2 ELREFEHHDONATY >y FD
DEE, 2012.4.13 H Fi, 2012.4.13 i

3.2 AT —%
Ny MCBIE LT 20 BRD 9 B, vy r oy T 13 BRAVAELE, 2 BRIZERIRZ TR L 72
HODZEDHITHEIE L, 5 HRIFERIR 2 FERE THREDORFS THA L T,
BELIyyry NOFEREAY, £ 1 125737, AF L TOWERITETERIBZ R L Tk
V. FrffEIX 0.25 gD 3.40 g T, FIE 1.24 = 0.83(SD) g Th o7,

£1 vyumy b 20 KOEFRNR

No. 1 2 3 4 5 6 7 8 9 10

FwW#* 0.25 0.82 1.48 0.65 3.40 1.43 2.25 1.25 1.38 0.95
(g

No. 11 12 13 14 15 16 17 18 19 20
FW 0.95 [0.69 |0.59 |#h** | &k X wAEE X X X X
(2)

vynay hTHEHDERBBIEIN, EXEoT- 13D O B LA b RE. 2 @IZERL
H DN SEICHER LI ON3BH -T2 DER LT b DE K41 RTRL TV D,
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SERER LTS OOH 21T, H EEREAICE LT b0 & . BRIED D OFIRRENE D
NEBDOPNRIEL Tz, FERITHONTEH, #I EFORIEICEDE ThR/MRE TP 722<
IRot=b® (IRIRIRIEIZ A= 2B 26N b D), @F OEBFREFERROB N EZ AR L T
b OO B RS (K4),

4 HELIEvvyuay b, EFOAr— =T 2cm #FKT,

— 05 ATV RTIERy MCBRE LT 20 5k 9 5 15 BRAVETE L. 2 BRITERERIC
FFEL TRV | 3 HRITAFFEFE THIZE LEREDRFR TIHR L T e, BFROFMEEZ R 212
ALTWD, AFEICBWTIEL, v ey N THESANGEOTZDIZGbE T, N7
Uy RTHBAKREIZIZELL TR, EXEoTonA 7 Uy O EEIIMAEET . £
TARDBNY BIFTh -7, HiftfEIX 0.59 g 705 3.30 g T, F#1L 1.81 + 0.70 (SD) g
ThHol,

#2 NAT7VU v K20 BROEFIRN

No. 1 2 3 4 5 6 7 8 9 10
Fw* 1.75 3.30 2.57 1.99 1.77 2.28 1.27 1.30 0.59 1.79
(g)

No. 11 12 13 14 15 16 17 18 19 20
FW 2.23 1.37 1.25 1.07 2.60 Fil T XAFFHE X X
(g)

Pt E (Fresh Weight) |, **£REEREITRESE, ** *ELEERFIZ IXTH K

NAT Yy RiZBWTiEyryry hOX I RSEIIAONT, U2 ETRALN
H3TOLBRINL)oT, BEEELTE. N 7Y » FIERFICIEWIREEEZ £ > T
7= (¥5),
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BE

IR, vy b, N7 Uy REQEERRVMATEZRL, vy y MZow
TIHEEDNTERR SN KR bR SN2 72 & IR TORIE L2 METT 5 L TR RN
RO, EENER SN b DIZONT, BRIKRIRIREBIZA-7T2LEZEZX 6D D (M
EEARTERITAEIE, R b H/NRE TROR) . IRIRBZERETRWVWEZZ OB (3,
WOBNELREF) OGN RONTT2D, EN BIRIR~DBATR 453 TR ) > 72 FTHE
PER S D, &, BRIREOT 70 X —D00Ry h~OBIO XA IV 7 BIEOX A
VT KERELZASBRIGEL THTIE, PHIOAFER M EL, 102 OBMENEHKS
NHZERMFESND, R TIIAFEORIB~DOXIHR E L TRETORE; & 2o 7203,
BB COEELZEZ D L CIIBEB TORIE 2R T o MERH D, 40N N LTI,
T ay MIKBHOEEEYE L THE SN TWDD, FERZIUE EZZEL TR0k
IR W TITREORAEITIN A MBE CTEEIEOINHEN FTREDNE 9 2y, BETT D RHIA &
%o MBEIZHOWTIAFTOBRBMBIEORRE RO VNN H 50, Die & HIRERE T/
B ENT=Z N, Tkt y MERE L TR AT 2 XL AR TH 5,
WFAUCHE L. WIBIC I DA R 2 BEICFEICET L. LB L7z & & fe R v RE e 1F
BMERT L T BERNH D59, £l vy MIHRPCIEFIZE S SAOMEN
HEEENTEY, FELEATHL D Z b, ROKEREIGEA LYy O
PFEA BRI E D ANWE L, YHITRK L T 2 E b4 %OBETH D,
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—J., Yxuy hERXRXOMRBIIHKRTH AT Y v NI TiE, HHz@EL Ty Yy
2y XU BAEFNEE T, 2OWBEIZHM A 2 5 Z EBHALNTR STz, EHBICETD
JEXABIZR SN DD, U THEEBIZRAFIEVLORHY (K 4), BERESNSx
FICBWTTEERE (SR, NEW., R E) ~OERIERTIER W2 ESh Tk
5. R XV BERAIER LT BELRS 2260, Yy uy NOFT SRR & D
WHEEBALIZAFE L TNAT Yy REfIET52 L b5 BMRAOBBEL 257259,

i

ARIFFEEATOICHT-0 . U0 KPR AW ETRER 2R OPITIERBR ICIT Y v 1
y hENAT Y y ROFEFZHEWEE, XFHICHET 2 EHERERE ZRIETHV -,
ZZIWCEL BILEHB L BTV, BRSNS EE (FE) OfHEERRERIZIE.
BTG O ZRAL L R FFOFRFCET DG ATAW - Z L, ELBILER L EiFzu,
S HICHERKICIEZ, ARGy y NOMEEF -7, L0 M35 fr i E %
BOIEZITES Z &0 RFROT —~ DO LOBlLENL S, D THLEHR L EIF
DRFETH D,
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Primary examination on cultivation characteristics of tropical
bulb onion in Okinawa

*Naoko Isomural and Yuki Tonooka?

1 Department of Bioresources Engineering,

2 Life Science Support Office, Yamaguchi University

Summary

Bulb onion and bunching onion in alliaceous plant are main crops of our country’s
agriculture, but their productivity in Okinawa is less than half of the country’s average.
In bulb onion, there is a minor group called ‘shallot’ which forms aggregated cluster of
lateral bulbs and mainly produced in tropical and subtropical countries. It is assumed
that shallot can adapt to Okinawa’s subtropical climate. In this report we examined the
cultivation characteristics of shallot and its cultivar, and revealed that shallot can grow
and form a cluster of bulb. This is a primary examination of shallot cultivation in

Okinawa.

Key word: shallot, onion, bunching onion, cultivation characteristics
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HRBEES Yy RFINAZERE LIZTU A v OBREMIZ DN T

O !, E BT 2, BT Y, MAsE

VERPEIR TR, PANE VAT A TREEREYER T F 2 — A, PSR =

=E

U x INTF T8 (Myrciaria cauliflora) 13KV 7 = ) — L ZHD & T HEEMER D EEEICEATED,

Fio, MR TCIIFEMEZBL ONETELIRETHS. L, BIEITHAE - IHEELITKLS, 74
EMRICEE > TRV, AR TIEY Y RTF I ARORGFIHE LTy RF AT A 2 80E L,
BE LT A COPEE, Ta—VRE, BARY 7 —VE, JiRIEE, Ty T =V UM,
-7 A g, 7o BOEESITEITY, TIRORT A Lk L.

FORER, DYy ARTAONTAL LNET U T 2V EOEARTIITIROIRT A NIE-T208, &
R 7= —)VE, FIRREENE, -7 AL E VBB L O U BIZOWTIEHRORT A L0

BEEETho. TIRORIA LTI -7 AL EVBBIORNZ U BERNIFEAEKRE SN o T,

PLEDFEERENS, ¥ RF I ANT A NTHIROBRT A LT A 2 F> 7 L a— LB Cdh
HEEZLNT.
F—TU—R: VxR TN, KU T7=/)—), GibiEt:E, -7 Aave U mg, 7o

i

il

X RTFANET T ONVEAEIRE, 7 N EERIAXFI TV TROMEM TH D, BICHEBEEEZ G

2, EAE 2em 1ZEDT FUICBRIIZRENPINETE 5. 77 PV TIRAE 2 FIERGETH 5 DI L,

PRI CIIAE 2~4 B OINEN FRETH DH. T DT OFEMAZ B L TLE LIZNENHERTE S, RET
TAFIBIFHFLBERT A - BRERD, AEHE L TEKRTHD. £, ZHE TOREDH
TNHRY T e ) =Ry TR, =T ANV E VBB EICEDZ ERNDbho TS, L, &
DREDNHER, ARHLLARWZ ERNHATHL. SENIREEEZ®SD LT ¥ R F I Lk L
LicUA 2@ L, & ORRENER Y 2 3l L OHIRORY A > & il 21T - 72,

KB

1.1 fEAME
X RFANT A 2 Type A, Type B, Type C CRimBUCERR, $RASHAAF T = v MTTHEE
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), HIRORT A v

1.2 fEARE

BRI, 7=/ —idK, 10 % KERT b U 7 AOKEEIKR, 99.5 % =X J —L,
Trolox, DPPHEZE, 0.1 % FEE/50 % 7& h=hVU, BEEE, TAT7 4=V, VT =V0,
Ry =Dy, NHLA=Dy, RXEF=Vr, wAEDy, T AT UEE, b % AZ U U,
AV RTx )=, 2% FARZEAXYUEE, 2% P=rn7-=/Lt KT, 85 % Filiz,
7 T UK FY), 20 M U BB TOKETST U U A (pH=2.5)

1.3 #H - R

R MREEERE (ATAGO), BB HTEEENA A7 Ly v o EEHEHK), 7va— 2 JllER
BT (ERHER), &K (sartorius), 96 \~/LF 7 /L7 L — |k (Nune), A 7 2t
~w k(Gilson), 8H~/LF Ly | (FINNPIPETTE), vA 7/ L— U —F— (3 ZFE + XA
), A—7 v, UPLC(Waters), £ v FaX—F— (XA T v )

EBRITE
2.1 B FLOFE - FR

BUA v hELorEE (4°C, 10000rpm, 15min) L, 0 RiGaH 7B E Lz,

P TNVOFRETIE, BARY 7= — &, FUBRIENE, VAT he—LVJlIEDOY A
RITIE 75 % =&/ — Nk, ThAa—)VEER 7 BAlEOY 7V HmBICIEMKEZ, =7 A
SV EEBIE DY I AFIRITIEE % AKX U AT EE T L.

2.2 BEEORIE

WAy MEEEEE (ATAGO) Z MWz, 7527 & LTHUKZR T « BrAREETo7-%, &%

YT NDOREEITT.
2.3 Ta— VEROREE

TNa—VRERD T AWNE Y VBT N T ANy Ty — T LTk, =& ) — VAR
WDOT L a— VIR ZHIE L, 0~0.032wt % OFPH CHRERZ1ER L.

D%, YUTNVEEEEAL, BERIY 7 a— VEEZRH L. BRENE R IR
15 CTiTo 7.

2.4 MRV 7=z ) —NVEOHE

T —Ur s F IV MECIVEEIToT-. 96 N~ /LF 7 /L7 L— MIKERIK 80 ul,
P TNVERE 10 pl, 7=/ — A3 10 w1, 10 % KEET MU D7 AKEHK 100 1 2Nz Ty
Ny T 4 7%, 30 MR TG S, HE 700 nm (21 WA RIE L.
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2.6
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FEAEYVEIZ O\ TR 7l — /K4 0, 12.5, 25, 50, 100 mg/l DI/ 5 L oML,
[FRRICHIE 21TV, 0~100 mg/1 DOFIPH THEMZER L. G ocmEROIHK LY, ¥
VIVIRERICEENDRAY T ) — LV BERH L.

Fo, LT AIVE VBB FEOIR B ITL N K o THIERMRISEENH 22N NE 2 b
72, LT A NEURRIZOWTIE, BERET TN OWTHIEEIT- T2, Dk, -7 A=
IWE VBT VR T =V IOV THRAY 72 ) — V& JIEEZITY, L7 A3V Vg
FOET o ho T =y M U CERBE R M IS T 2002 R/ L.

P bR DO BIE

DPPH IEIC X W IEEIT 572, 96 R~ F 7 =)L L— MY 7R 20 11 & DPPH 33K
180 ul ZMATERyT 47k, 20 MERCTKIGSHE, HE 517 nm (Zd1F 2 WLE %2 &
L7-.

FEHEMVE ST Trolox & 0, 0.125, 0.25, 0.5, 1.0 mM OREEIZAR 5 X 5 % L REHERICH)
EEITV, 0~1.0 nM O TREMREZER L. GONEREROLELX LY, o 7R
OPIRALIE 2 B L.

TV hNUT =V VEDORIE

FPV T VORIELL LT, BHERIC X DBINKO MG EIT o7, T 7 VEIKR 2 ml I
il 200 pwl Z¥AN, 150 Cx2 COA—T 12 30 SRIANTZ. 30 0k, Mtz LD 572K
BT 10 SR EIL . %m:ﬁbk%,azum®74w&—fﬁubk.ﬁﬁmﬁﬁbk%%
X ACQUITY UPLC-TUV(Waters) ZfEH L, Y 7 b U = 7IZ1% Empower2, B 7 AL Waters
AUQUITY UPLCTM BEH C18 (2.1X50 mm, 1.7 um) ZHW/=. 8L, B 7 LIEE 40 C, Wi#
1.0 ml/min, A2 pl &L, AIERE 525 nm (IS CTHIE L. BEMHICIZA 0.3 %V “ER//K,
B: 7 hr=hKVL®D 2 DEH, 7T NI A:90 % B: 10 %OFEIETEKBL, 2 2&IC
A:80 % B:20 %&7dEMETIToT.

BWWEICOWTIRTA T A=V, P72V, AV=Uy, RGAIT=Dy, F=Y
v, wNAEYUEAW. EEWRE 1 ng 12 10 ml @ 0.1 %¥EE/50 %7 & b=V L%z T 100
wg/ml BEEMEEK E Uiz, 100 wg/ml BEEMEREG 1, 2, 5, 10, 20, 50 ug/ml OFEHE
WERRE TN TR L, Bon-REROIUL Y 7 b T =V B2EH L.

L-7 2L VEEDHIE

2,4~V =P 7 ==k RIVAEICIVEZITo 7. £, VU7 AWK 100 pl 121~
R7= /= 10 ul A, KISSHEE., Z0%, 2 %FARFEAZ Y U 100pl, 2 %P=F
H7x=)bb RIVUEMAT. A FaX—2—T 50 C, 30 MDA F 2= &7\,
K LT, 85 %EBREZ A L7, Kibt:, HIET300MA v Fa—F L7z,
96ﬁ7w?ﬁlwfV~FK%ﬁbk%/7wumu1%7774b,&§5%nmﬁﬁﬁé
W B 2 IE LTz
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BEAEMEICOWTIE L-T A2 /LE B E AW, BEHEYE 1 ng 12 1 nl 5 %A XY EREN
Z.7C 1000 ppm FEHEYVEIRIK E LT=. 1000 ppm FEEY)ERHZHS 10, 20, 30 ppm OFEHEY)EVRIR
PENTHRAEL, Son-mEROTEL T N T =V U EAEE L.

7 T U BOREIE

AALEEE LT 0.2 um D7 (/L — Uil L=, /o#ricfi i L 7= 3513 ACQUITY UPLC-TUV % (&
ML, Y7 F7 =720 Empower2, # 7 AIZIZHSS T3 (2.1X150 mm, 1.8 um) &M=, 59#F
%, 7 AREE30 °C, HEH 0.4 ml/min, HEAEG6 ul & L7z,

WHERIZIX 20 M U R TKFE S R U v A (pH=2.5) Z Wiz,

FEMEMVEFIZ DWW T = U — K & 7=, FEEY)E 109. 368 mg (ZHfiZk 100 ml 212 T
1000 ppm FEYEME AR & L7z, 1000 ppm ARMEMEESHE D 20, 40, 100 ppm OFEMEMEESIE 2 %
NENHEL, Bon-mERontlXLy 7 BE2EHE L.

3.1 BEEOHIE

3.2

ZARFHNRNT AL B IOTHIROIRY A > ORI ER R 2K 1 12R- LT,
A RFHANT A Type ATIRT A L OFEE 7.0 LFIRED 6.2 7228, Type B« Type C TlX
KsfEd20. 28211 &7poT=.

25.0
21.1
20.2
20.0 o SO R %
R
R
R
—~ R /
=150 | ]
ﬁ e
[ R
M R /
~ S
R
{:II\P( 100 B | /
R
% R 7.0
. 6.2 R
R DO
R DEIEN
5.0 B R / Fetetet
R DEIEN
R DEIEN
R DEIEN
R // EPEDEIC
0.0 | Y . / \ EEIC
TypeA TypeB TypeC RUA
1 AV 7O REFE g
T a—)VERORIE

B RFHANTA U BLIOHROBRT A o OT )V a— LV ERRIERSRELZH 2 IR LT,
¥ ARFHNT A Type B+ Type C TiE Type A BLXOFRT A LB LTH 2450 1 OfE
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ol

16
14.0
14 r
12‘0 <><><><><
<><><><><
12 B OO0
o 4 % 9
<:<:<:<:<
o 4 % 9
10 I~ <:<:<:<:<

—~~
= RIS
~— 8 | <><><><><
7.0 el
:‘Eﬁi 6 O <><><><><
7 . / NN
L
{H}( 6 o / N
AN ettt
AN ettt
4 + AN ettt
AN ettt
AN ettt
AN ettt
2 + RN KAANS
AN ettt
AN et
o 4 % 9
0 ) S \ “ \ Pt
TypeA TypeB TypeC RUA

X2 Ko FIDOT I3 — LR

3.3 MRY 7=/ —NLEBORAIE
KX RTHNTA L ETIRORT A ORI 7 = 7 — VERIERR X 3 IR LT,
HTADIRT A )8 317.6 mg/100 ml TH-o7=DIZxt L, Type A TIEHIDIRT A Ak LTH 4
3D 1 TohD 78.3 mg/100 ml, Type B TILRFRE D 350.3 mg/100ml, Type C TIIHI 1.6 fETH
% 510.4 mg/100 ml &/~ L7-.
Fio, ARV 72 ) —VEBHEICEEBESZ DB LN T AV E VO EEZX 4 8
FOE1TITRLE.

Type B, Type C TITHARY 7=/ — /L ED D B %N -7 AaAVEUVRICED DO TH -7,

600

510.4

500

400 350.3

CERRRRRRY
CORANNNNN
300 CORANNNNN
CORANNNNN
CORANNNNN
CORANNNNN
CORANNNNN

200 prrrTTRRy
CORANNNNN
CORANNNNN
CORANNNNN
100 | 78.3 prrrTTRRy
CORANNNNN

: CORANNNNN

CORANNNNN
CORANNNNN
! R !

Type A Type B Type C IRUA

w
—
N
»

RV 7 =/ — /L E(mg/100 ml)

G/
TN

/]

.

X3 BV TIVORKRY 7 x ) — LR
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ME1ImM&7- 0 O
BRI RE (mM)

2.59
2.34

o

(o

o
T

2.19

o

o

o
T

=

(o

o
T

=

o

]
T

0.51

e

(o

o
T

o
o
S

Ascorbic acid  Cyanidin  Delphenidin ~ Peonidin

4 #RU 7= = VBRIEICRT D SWHE OB R IR &

F1 REY 7=/ —VRAEICBITD -7 AL E VU ROEE

gﬁfg(ﬁ)%c Cyanidin(%) Delphenidin(%) Peonidin(®%)  Others(%)
Type A 1. 463 0.031 0. 008 0. 000 98. 498
Type B 3. 195 0. 085 0. 005 0. 000 96. 715
Type C 2.708 0.077 0. 004 0. 000 97. 211
IR A v 0. 000 0. 322 0. 281 0.012 99. 384

3.4 PiRRLIEMEDRIE

KX RTHNTA L EHRORT A BT D HCIEEORERE R 2K 5 1R Lz,
TR DOMRT A 5 19.8 mM Trolox ToH-Ho7=DIZx L, Type A TIXH 0.4 2D 7.2 mM Trolox,
Type B TITH 1.6 {0 32.2 mM Trolox, Type C TIIH) 2.3 45.5 mM Trolox & 72 o 7=.

ki (mM Trolox)

50
45.4
45
40 |
35 32.2
oy
30 RURRRERRY
RURRRERRY
RURRRERRY
25 RSRERERER 19.8
RURRRERRY
20 | b i
N s I PLPC L
RURRRERRY RAMRN
15 F RURRRERRY RAMRN
RURRRERRY RAMRN
RURRRERRY RAMRN
L RURRRERRY [P
10 7.2 P :’:’:’:’:
RURRRERRY RAMRN
- RURRRERRY RAMRN
RURRRERRY RAMRN
0 RURRRERRY RAMRN
T T T
Type A Type B Type C RUA

5 YTV OPERbIE M g
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3.5 TV U T=VVEORE
T RTHNTAL L EHRORTA DT v by T =V &8OREMREER 6 1RL, X5
2, BV TIVOEETDHTV M T =Y U HOMOE 23 2 1R L.
BXRTANTA L TETA T A=V BT =V PR ENTZ. RUA o TliaT v
T4y, TV, XY=V, NF Uy, wAEYURBREENR, Wb Yy AT
HINTA L DEFEEREL BBt 7 b7 =V & TlE Type A 28 41.83 1g/100 ml,
Type B 7% 423.96 1 g/100 ml, Type C 7% 537.70 1g/100 ml & 727,

1600

1400
mﬁ 1200 |
’{l ’g 1000 L lDelphlnldln
g § s00 | E(Cyanidin
fz v B Petunidin
NS 600 ®Peonidin
.EZE[ 400 | Malvidin

200 f

0

TypeA TypeB TypeC TR A

X6 KV N7 T =D B

2 KV TNOT U N T =V VE
(ng/100 ml)  Delphinidin  Cyanidin Petunidin ~ Pelargonidin ~ Peonidin Malvidin

TypeA 9.57 32.26 AR AR ARt ARt
TypeB 24. 80 399. 16 A H FRidan A H R
TypeC 27.86 509. 84 A H AR AR R
RUA > 1385. 70 1394. 23 298. 23 A H 69. 06 1159. 13

3.6 L-7T AN UBROHIE
BEVXRTFANTA L EHRORT A D =T A2V U BREOREMSREZX 7 1R L.
Type A TiX 3.2 mg/100 ml, Type B Ti% 31.7 mg/100 ml, Type C TiX 37.7 mg/100 ml & 7p~7=.
TIRDOIRT A TlERBHTH - 7.
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50

w
=
3

40

31.7

30 F RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
20 RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
10 RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
RSUULCEER
SRUGCELY

Type A Type B Type C RUA

L-7 A2 Ui (mg/100 ml)

ZR ]

.

7 KHoFNAd -7 A3 U EEa

3.7 T UBRDOHE
BT XRFTHANTA L EHRDIRT A DI = U ealEM R Z X 8 IR LT,
IRT A TIL0.01 % THoT-DIZXK L, Type A TiX 1.80 %, Type B TiX 1.30 %, Type C TiX
1.23 %z~ L7z,

2.0
1.80

1.30 193

SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR
SRR

Type A Type B Type C RUA

7R (%)
—
o

.

0.01

0.0

K8 #&4L TINDy T e
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g

BRY 7= ) —LBAETIZY ¥ RF AT A Type B, Type C RfiROBY A L0 LEDR
U7z /)= VG TVWDIENHRTE. L, RUAVICEENDIRY 7= ) — L ORERK
THHT U T =P BTIIRVA ZE > TV, ZORRIIZV Yy RF I ANUA NZEL EGH
END LT AAVEVBOBENS DO TII/RWNEEZ, =T ALV U BOBELEEICANR
R 7= ) —)VEMEEIT-7-. Type B+ Type C TITH 3 %DEEIZL £ -oTEBY, Yy RF N
JA ¥ Type B, Type C IZHIIRORT A L EIZRY 7= /) —NEGTLeZ ERH LN E -T2, HiEgb
TEMEIC DWW T v R TF XU A 2 Type B, Type C BHIRDORT A % BRIV, $8KR) 7= ) —)Li&m
HITE & R DORE RS B iz,

T, VY RTFINTAL CEHRORT A > THIFEA EBRHE SN o7 -7 AV E VB
7T UG EN, R AREENEN Y Y R TF I ARU AL VRO LD TH D Z LRSI,

FATHIGEL LTV v RF DA — L OMREME SR ST W28, V% RF B — LTI L
BRI TH Y, PUEELKR S ORIE - SR EZ b, L, SRIOSHHFERNDL, Vx
RNFHNTA L TIEY ¥ RTFAANRERRDOESOHTERRLIEEZREF L DD, EHIRMEEEINT 5 2
EMTERLEB 2N, £, RUIAVITIREBEAEEREIN TN LT AL E VR =
e ERALTEY, RIA L EITRRDHEREMET L a— LB E L COREMEIZ OV T HHIFET
xhHEEZLNT.

SHOMEELT, VA4 11 Y7200V RFINREGFEHEN Y v RF A — R THE
WIZZ (K 70 %) ZEnETF oniz. WRRNICET 2 Y Y RTF B MEMERITD R nied, Ux
NFANTA L BEZHTY, HABLEEZVELT LY RTANTA CTIIAEEENRROND. L
NoT, BT, METEROUBARLICE S TYVYRF I AMFEHEEZES 25 2 L B8FEME~D
BIZD B BN,

72, Type B, Type C DY ¥ RF AN T A AIWEEDRE L, BT 2RIC e ) =R EE2RIcT
DHBERICE S TEIA T AAA=VIZRDEBZ DN, VXY RFINUAL NI =i B8
WZETelod, BEENTRLEMENRSRoTLEY. ZOLOEEZR T EEREIETZN, 7
T UM A REEEIC LV M OBEREYERR P IS EMT 5 E LT, V2 UBEAIRSTHI L TUETE D L
BEx b,

i

DX RTFANT A ABUEC TN TEE E LI ATHBOLRER R D ISt A AV = v b
BRI AL L B ET.

51 A SCHR

1) dnfE, faARBeE, ERER, MEII, MRl . Uy RF A — L OREE & Z OEENE:
DORRGET, MSTATEE N E L& E P AR T3, 555 5, 25-31, 2011
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The function of Okinawan wine made from Jabuticaba
*Shoya Arak awEik o Toyam4Eisuk e Kuray3Shinya | k ematsu

!Department of Bioresources Engineering,
2Creative Systems Engineering Maj or Bioresources Engineering Course, >Technical Support Section

J abticaba, Myrciaria cauliflora, has many functional ingredients such as polyphenol and others. | t coutl be
harvested throughout the year in O kaima, but Jabuticaba is not used commercially now, because it is not well
k now so it is not grown agriculturally. We produced and quantitatively analyz edle wine made from the
J abticaba, including sugar content, alcohol concentration, polyphenol, antioxidant activity, anthocyanidin, L-
ascorbic acid, and citric acid. | n addition, we comgred the J guticaba wine to a general red wine.

The results showed that although J abuttaba wine exhibited a low concentration of antocyanidin, other
measurements showed higher values in polyphenol, antioxidant activity, L- ascorbicacid, citric acid than the
general red wine. The general red wine contained no detectable L- ascorbicacid or citric acid. Therefore it is
thought that Jabuticaba wine is alcohol beverage rich in beneficial ingredients not contained in normal wines.
Key word : Jabuticaba,, Polyphenol, Antioxidant activity, L- ascorb¢ acid, Citric acid
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FHHEE Y =7 b HESEOHE

BB, BEPIAY, BFIEXR', R, MAAEM!

VEMEIR TR, EHGEE v A T A TR

BE

FHABE v =7 b eIk, FHIATo M F 2 E oI, FEBZEORFITRT 2 Bk 2 Mk 4
DEEIR Y= FTHD. EEFHAT—a VAARERM [Z1F95] TR8MAMKRESNZIY
a7 ofF (FHAE 1R E) ZHERCRE L TRV (MIERFE 1 #RE) & & HITAKTET,
o ) LEORS (ER) OWELIRF - FF - B - BELECEORG 2 Pbic AR 2 8%
L7z, ZTOBRICRHELHET QH#RE) ZEINL, Fx 0 FORBLERELIE L. £ 1H#K
HERRICAERZBIZ LT

fERE LT, FHEICBW TS « T - XR LV TREICHT 2 FHREOZEITE ) -T2
L2rL, BRAE « IR & W o T AR B 0780, FHRBICB W THEN MR SN Z & &, Tl 2
HARHOHEFIIRE SP/hEL, RERPELS RN H 5 M2 MR TS 22 &b, Tkt
OMETH ) 25D B 2 5 2 T v RetE D R STz,
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An education project using space materials
—The challenge of the Okinawa National college of Technology —

*Ari Zukeran!, Ui Shimabukuro!, Shota Uehara!, Gen Sakashita2, Shinya Ikematsu!l

Okinawa National College of Technology Department of the bioresources engineering and 2the

information & communication systems engineering

The space education project is a project in which the purpose is to inspire students interest in
science by studying seeds that were kept in space over a period of time.

The seed (the first generation of the space type) which is a Lotus japonicus (Miyakogus) a was
kept for about eight months in the International Space Station Japanese experiment module
"Kibou". Two seeds were raised in this school, with one (the first generation of the earth type) being
kept on earth, and the growth of both seeds was observed.

The seeds (the second generation) which became fruitful by mating with the first-generation, were
collected. The major axis and the minor axis of each seed were measured, and the growth was
observed.

In the space type, the influence of the space environment to its characteristics, such as sprout
number, the number of leaves, and stem length, were not able to be checked.

However, we were able to observe reproductive activities and check for malformations and
differences, such as the bloom and seed formation. There is some evidence that cosmic rays and the
gravity-free environment effected it.

Moreover, the seed of the second generation of the space type tended to have a small geometric
mean, and their major/minor axis ratios were high, so we tested for the possibility that all space

type seeds will exhibit these traits.

Key words : Space education project, Lotus japonicus
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Research of psychological competitive ability of collegiate triathletes

-Main topic in Japan intercollegiate triathlon championship-

*Dai Watano!

!Department of integrated Arts and Science

The purpose of this study was to clarify student triathletes” mental characteristics and suggest enhancing performance
in Japan intercollegiate triathlon championship from psychological competitive ability. Two hundred and ten student
triathletes (149 males and 61 females) responded to questionnaires about the subjective importance of psychological
competitive ability, result of Japan intercollegiate triathlon championship (in Imizu-city, 2006), the degree of subjective
elated between three events (swim, bike and run) and the diagnostic inventory of psychological competitive ability for
athletes (DIPCA.3). As a result of the DIPCA.3, they had high capability in “volition for self-realization” and
“concentration” and low in “volition for winning”, “confidence”, “decision”, “predictive ability” and “judgment”.
“Patience”, “volition for winning”, “confidence” and “judgment” couldn’t follow their subjective importance of
psychological competitive ability, “concentration” and “cooperation” were over.

Subjects were classified into three categories according to result of Japan intercollegiate triathlon championship,
“primary participations (p.p.)”, “championship participations (low rank finish) (c.l.)” and “championship participations
(high rank finish) (c.h.)”. As a result of ANOVA in DIPCA.3, the significantly correlation was accepted in “patience”,
“aggressiveness”, “volition for self-realization”, *“volition for winning”, “confidence”, “decision”, “predictive ability”
and “judgment” between “p.p.” and “c.h.”. As a result of ANOVA in the subjective importance of psychological
competitive ability, the significantly correlation was accepted in *“volition for self-realization”, “ability of relax”,
“decision”, “predictive ability” and “judgment” between “p.p.” and “c.h.”, “c.l.” and “c.h.”. Furthermore, as a result of
standardized variate about 3 events between 3 groups, “primary participations”, that is, low performance triathletes,
tended to make swim weak, and “c.h.” were flat between 3 events of the degree of subjective elated. As a result of cluster
analysis, a type of specializing in swim and run appeared, this is the different type of race from former studies.

It was suggest that in order to pass a primary and to participate in championship for beginner, enhance the
psychological competitive ability in factor of “volition for competition”, “confidence” and “strategic ability”, in order to
high rank finish in championship, enhance the subjective importance of psychological competitive ability of “volition for

self-realization”, “decision”, “predictive ability” and “judgment”.
Key Words : triathlon, psychological competitive ability, subjective importance, type of race
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Distribution and characteristics of transformed land in Henoko, Northern part of
Okinawa Island

KIMURA, Kazuo

Department of Integrated Arts and Sciences

Abstract

Avtificially transformed land increased during the 20" to the 21% centuries, especially after the period of high growth in
Japan(1955-1971). In recent years, these man-made ground frequently damaged by landslide. Most of disasters occurred on
artificial valley fills (embarkment). Those landslide in transformed land are mainly triggered by earthquake, heavy rain, and/or
long rain. In the study area, there are two types of valley fills. Toyohara and Kushi area is widely covered by artificial farmland that
was modified from head hollows. They face a low risk relatively. In contrast, Henoko area and the campus of ONCT faces high
risk of artificial ground failure. Its baseball ground, athletic track field, and dormitory are distributed on deep fills transformed from
V-shaped valleys. In the rainy season this year, some cracks appeared on athletic tracks. It is an indicator of destructive landslide
caused by large earthquakes.

keywords : valleyfills  landslide  earthquake  artificial land ~ hazard risk
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Science communication programs and activities in Okinawa
as “the Island Prefecture”

Tomoyasu YARA, Eisuke KURAYA, Kenta WATANABE and Takahiko SATAKE

Technical Support Section

The Technical Support Section of Okinawa National College of Technology has been working for science
communication programs and activities for school children in the Okinawa prefecture as a part of regional
contribution activities.

However, these programs were mainly held in Nago and other cities in Okinawa Island before 2008. Because
of high cost of travel and transportation expenses, it was difficult to carry out science programs in remote islands.

Thus, we applied for “Science communication grants” from Japan Science and Technology agency (JST) at
first in 2008. Subsequently, six different programs such as “science class”, “craft making class”, “nature
observation class” and “information technology class” were carried out with the aid of JST from 2008 to 2011.
Those classes were held in seven islands of Okinawa prefecture: Okinawa, Aguni, Miyako, Tarama, Ishigaki,
Iriomote and Yonaguni islands. Participants of these programs for four years were about 690 in total, and were

students of elementary school, junior high and high school, and others.
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Fusion of ART-1and Advanced Logistic Belief Neural Network for Object Grasping Robot Arm
Mbaitiga Zacharie

Department of Media Information Engineering, Okinawa National College of Technology.

Abstract: This paper discusses the combination of Adaptive Resonance Theory (ART-1) and the Advanced Logistic
Belief Neural Network (ALBNN) for controlling robot arms grasping objects. The nature of the grasping process is
done using the principles of opposition spaces and the robot accomplish the tasks of which it is capable of using both
arms and hands depend on the control input from the sensors that provide feedback. The input from the sensors that
provide feedback is the forces being applied in the geometric patterns of the objects being touched and objects’
temperature. The output paths received from the sum input signals are nonspecific in the sense that at any given time a
uniform signal is sent to all nodes in the receptor fields. Gain control at F; coordinates the short-term memory
processing with input representation rate. In many ART controls proposed in the open literature, first by contrast the
search takes place only as a recognition code is being learned, and the search maintains its efficiency as the learning
goes on. Second, the use of two gains control is being natural. But for our controller design, the use of two gains
control will cause the Logistic Belief Neural Network (LBNN) layer to be unstable when the work environment of the
robot changes, in other word the environmental influences. So our proposed search or learning method does not follow
the contrast rule mentioned above. Instead, the robot arm joint activated based on the following two conditions:

e If an adequate match output is found in the initial search cycle, the Long-Term Memory (LTM) representation is
refined to incorporate new patterns.

e If no match is found and the full coding capacity in not yet exhausted, a new pattern is formed with the
previously uncommitted Long-Term Memory established by the input. This cycle is repeated and repeated again
making the robot arm activation movement stable and eliminated all mismatches

The fusion of the ART and ALBNN we have considered each robot finger and manipulator (arm) as a kinematic chain,
which required separate controller. Given the object geometry and the current arm position the controller should
synthesize the desired finger segment trajectories for completing the grasp. In order to make the robot manipulator
end-effectors keep its stability at any given movement; we derived and maximized the logarithm-like hood function of
the learning rule of the logistic belief nets.

R(1) = Iw(v=x

Where:  w(v = x) = probability that the visible neurons are in the state x

Due to the synaptic-weight vector for the whole network, we computed the training sample where the maximization of
the logistic belief network is accomplished through the use of gradient accent in the probability space.

Proceedings of the 2012 5™ International Congress on Image and Signal Processing (CISP 2012) and the 2012 5"
International Conference on Bio-Medical Engineering and Informatics (BMEI 2012), Chongging, China, pp:1231-1234
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Screening of a natural resource library for antitumor activities
using midkine as an indicator

*Rie Sonamoto?, Chika Yamashiro?, Karen Takaishi?, Eisuke Kuraya®, Shoma Tsubota®*, Takashi Fujiwara®,

Morita Iwami®, Akihiko Kanamoto®, Satoshi Kishida*, Kenji Kadomatsu®, Shinya Ikematsu*

!Bioresources Engineering Course, Creative System Engineering Advanced Course, Okinawa National College of Technology,
2Kobe University, 3Okinawa National College of Technology, Technical Support Center,

“Department of Biochemistry, Nagoya University Graduate School of Medicine, *OP Bio Factory Co., Itd.

Background:
We previously found that the growth factor midkine (MK) is highly expressed in human neuroblastoma (NB), and its blood
levels work as a prognosis factor (Ikematsu et al., Cancer Sci 99, 2008; Br J Cancer 88, 2003). The purpose of this research

is to search for active antitumor ingredients from marine resources, using MK expressed by NB cells as an indicator.

Methods

We used a library of 700 ingredients of marine resources extracted from the sea near Okinawa, Japan. First, ingredients of
the library were added to SK-N-SH cells, a NB cell line. The culture supernatants of both 24 h and 48 h after sample
addition were collected. Next, the amounts of MK in the culture supernatants were measured by MK-ELISA, which we had
developed. Ingredients which showed the reduction in MK production was applied to the second screening. In the second

screening, MK production as well as cell viability was evaluated.

Results
We obtained 71 candidates of 700 after the first screening. Among 71 candidates, eight ingredients exhibited the reduction
of MK production and cell viability in the second screening. These ingredients were derived from marine resources

classified into sponges, echinoderm, and cnidarian.

Conclusions

The ingredients with antitumor activity could be seeds for developing therapeutics for NB.
Key Word: Midkine (MK), antitumor, screening of a natural resource

Advances in Neuroblastoma Research Conference 2012

June 18-21, 2012

Toronto, Canada
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(FL) Outbreak of diatoms and cyanobacteria on corals
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72 EIZOWTORIERFE LA L7z, 12th International Coral Reef Symposium (2012
#7H9H~12 H, Cairns, Queensland, Australia)

B, KERO—LIZHOWTIE, ZO%, RO E LTHFE LIz, Yamashiro, H., Y.
Mikame and H. Suzuki. 2012. Localized outbreak of attached diatoms on the coral Montipora due to

low-temperature stress. Sci. Rep. 2, 552;D0I1:10.1038/srep00552 (open access)
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Global properties of higher-dimensional cosmological spacetimes

Global properties of higher-dimensional cosmological spacetimes

Makoto Narita

Department of Integrated Arts and Science, Okinawa National College of Technology, 905, Aza-Henoko,
Nago, Okinawa 905-2192, Japan
E-mail: narita@okinawa-ct.ac.jp

Abstract

We study global existence problems and asymptotic behavior of higher-dimensional
inhomogeneous spacetimes with a compact Cauchy surface in the Einstein-Maxwell-
dilaton (EMD) system. Spacelike 7P ~2-symmetry is assumed, where D > 4 is space-
time dimension. The system of the evolution equations of the EMD equations in the
areal time coordinate is reduced to a wave map system, and a global existence theorem
for the system is shown. As a corollary of this theorem, a global existence theorem
in the constant mean curvature time coordinate is obtained. Finally, for vacuum
Einstein gravity in arbitrary dimension, we show existence theorems of asymptoti-
cally velocity-terms dominated singularities in the both cases which free functions are
analytic and smooth.

PACS: 02.30..J;,04.20. Dy, 04.20. Ex, 98.80..J;
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A Computational Simulation for Explosive Ordnance Disposal

Yoshikazu HIGA, 'Kohei UEHARA, “Hirofumi IYAMA, *Tatsuhiro TAMAKI and “Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
3 Dept. Media Information Engng., ONCT
4 President, Okinawa Nat. Coll. Tech

In order to clarify the characteristic behavior such as shockwave propagation, dispersion of sand and
the crater depth due to explosive ordnance disposal, the finite element models of soil, surrounding air and
explosive have been constructed based on HyperWorks®-RADIOSS® (Altair Engng., Inc.) software. By
conducting a series of numerical simulations, it has been observed the effect of explosion on the crater depth
and diameter, overpressure exerted on sand and the surrounding air. These results based on the computational
mechanics are useful data for setting an area of refuge.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2013 (ESHP2013),
Nago, Okinawa, Japan, (2013.03), in appear

Computational Simulation of Underwater Shock Wave Propagation
using Smoothed Particle Hydrodynamics

'Shuhei SHINZATO, ?Yoshikazu HIGA, *Tatsuhiro TAMAKI, *“Hirofumi IYAMA and *Shigeru ITOH

1 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, Okinawa Nat. Coll. Tech. (ONCT)
2 Dept. Mech. Sys. Engng., ONCT
3 Dept. Media Information Engng., ONCT
4 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
5  President, Okinawa Nat. Coll. Tech

Underwater shock wave phenomenon is applied to various fields such as manufacturing, food
processing and medical equipment, and has been investigated with many experiment and numerical analysis.
Because of low heat generation and possibility of downsizing of the device which generates shock wave, an
application of shock wave induced by gap discharge in food processing has been studied recently. In this study, an
ellipsoidal vessel filled with water is modeled in 2D and a computational simulation of underwater shock wave
propagation is implemented using Smoothed Particle Hydrodynamics. Then, the computational result is compared
with an experimental one and have a good agreement with the experimental one in qualitative. In the simulation,
focusing of pressure wave, which is characteristic phenomenon of elliptical vessel, is observed.

International Symposium on Explosion, Shock wave and High-energy reaction Phenomena 2013 (ESHP2013),
Nago, Okinawa, Japan, (2013.03), in appear
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Improvement of Efficiency of Manufacturing Rice Powder using Under Water
Shock Wave

'Ken SHIMOJIMA, 2Kazuyuki NAHA, *0Osamu HIGA, “Katsuya HIGA, “Yoshikazu HIGA and *Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2 Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT
3  Okinawa National College of Technology
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Self-sufficiency in food is very low (about 40%) in Japan. Therefore, the rice powder is paid to attention,
because it can be processed to the udon(noodle) and bread etc. On the other hand, energy is very necessary for
manufacturing the rice-powder with immersing, crushing, and dryness. Therefore, we developed low energy
rice-powder manufacturing device. This device is the disintegrator for manufacturing the rice-powder using the
underwater shock wave by the electrode. But the manufacturing efficiency has not been cleared. The purpose of
this study is to investigate the most suitable configuration of the disintegrator for manufacturing the rice-powder
using the underwater shock wave. Experimental conditions to manufacture the rice-powder (particle size is
100um) is clarified using this device. Moreover, the manufacturing efficiency of the rice-powder, the relation
between the number of the shock wave generation and the grain degree of rice-powder is clarified.

The International Conference of Multiphysics 2012, Lisbon, Portugal, (2012.12), pp.25.

A Computational Simulation on the Characteristics of Shock Wave Propagation
in Fruits

Yoshikazu HIGA, *Hirofumi IYAMA, *Tatsuhiro TAMAKI and “Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa Nat. Coll. Tech. (ONCT)
2  Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
3 Dept. Media Information Engng., ONCT
4 President, Okinawa Nat. Coll. Tech

A shock wave induced by an underwater pulse electrical gap discharge method can generate a
momentary very high pressure power, and also achieve non-heating process for a very short time. Therefore, it
is expected very much as a novel food processing technology. On the other hand, it is necessary to optimize a
lot of design parameters such as a vessel shape, a power and gap length of electric discharge, the distribution
between a source of shock wave and a food medium in the processing. In order to clarify the characteristics of
the shock wave propagation in pome fruits such as apples or pears, the computational models of the fruits,
surrounding water and source of high-pressure were developed base on the finite element code HyperWorks and
RADIOSS solver (®altair). By conducting a series of numerical simulations, it has been observed the pressure
distribution in the fruits depending on its microstructure such as exocarp (skin), mesocarp (flesh) and a stiff
endocarp containing pip (or seed).

The International Conference of Multiphysics 2012, Lisbon, Portugal, (2012.12), pp.26.
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Computational simulation for development of rice-powder manufacturing
process using underwater shock wave

“yoshikazu HIGA 2Shuhei SHINZATO, *Tatsuhiro TAMAKI, “Hirofumi IYAMA and *Shigeru ITOH

1  Dept. Mech. Sys. Engng., Okinawa National College of Technology (ONCT)
2  Mech. Sys. Engng. Course, Creative Sys. Engng. Adv. Course, ONCT
3 Dept. Media Information Engng., ONCT
4 Dept. Mech. Intel. Sys. Engng., Kumamoto Nat. Coll. Tech.
5  President, Okinawa Nat. Coll. Tech

A shock wave propagation generated by electrical discharge in water is a phenomenon used in many
applications not only mechanical engineering but medical and chemical treatment. In this study, to propose the
best process depending on the shape of a vessel, the distance between discharge point and rice, we have developed
a numerical model using Smoothed Particle Hydrodynamics (SPH) scheme and a series of computational
simulations have been performed for a pseudo-ellipsoid vessel with different axis. As a result, we have observed
the propagation and convergence depending on the shape of pressure vessel. And then, we have also clarified the
characteristic phenomena of the shock wave induced by underwater gap discharge.

Yellow Sea Rim Workshop on Explosion, Combustion and other Energetic Phenomena for Various Environmental
Issues 2012, Kumamoto, Japan, (2012.08), pp.40-43.
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Visualization of Crystallographic Defects using SEM/EBSD Map
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Numerical simulation of shock wave propagation inside of a pressure vessel for food processing
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A computational simulation on the characteristics of shock wave propagation in fruits
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Computational simulation of shock wave propagation using Smoothed Particle Hydrodynamics
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New technique of self-refilling friction stir welding to repair keyhole

*|. ZHOW?, D. LIUY, K. NAKATA?, T. TSUMURA?®, H. FUJII?, K. IKEUCHI?, Y. MICHISHITA? Y. FUJIYA*
and M. MORIMOTO®

LJoining and Weld. Res. Inst., Osaka Univ. (Current: Shandong Provincial Key Lab. of Spec. Weld. Tech., Harbin
Inst. of Tech. at Weihai),
2Joining and Weld. Res. Inst., Osaka Univ.,
%Joining and Weld. Res. Inst., Osaka Univ. (Current: Dept. of Mech. and Sys. Eng., Okinawa National College of
Tech.),
4Manufacturing Tech. Center, Mitsubishi Heavy Industries, Ltd.,

*ITER Superconducting Magnet Tech. Group, Div. of ITER Project, Japan Atomic Energy Agency,

A new technique of self-refilling friction stir welding (SRFSW) relying on non-consumable joining tool has
been developed to repair the keyhole left at the end of 316L stainless steel friction stir welding/friction stir
processing (FSW/FSP) seam. The conventional FSW process was transformed by adopting a series of
non-consumable tools with gradual change in geometry to create a solid state refilled joint step by step. Using the
combined plastic deformation and flow of the material around the keyhole, the SRFSW process is able to repair
the keyhole with both metallurgical and mechanical bonding characteristics, and the FSW/FSP seam can be
achieved without keyhole or other obvious macro defects. Microstructural observation results showed that the
grains in the refilled zone were significantly refined by the tool. Tensile test results showed the refilled joint
fractured at the base metal side, and the relative tensile strength and elongation are 112 and 82% of the base metal
respectively. Moreover, no sigma phase but few Cr carbides were found in the refilled zone, which would not
result in obvious corrosion resistance degradation of 316L stainless steel.

Science and Technology of Welding and Joining, Vol.17, No.8, pp.649~655, 2012.

Numerical Simulation of Fusion Zone Shape of Lotus-type Porous Iron
by Laser Welding

*Takuya TSUMURA!, Hideo NAKAJIMA? and Kazuhiro NAKATA?®
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The effect of direction of unidirectional pores on the fusion zone shape, which produced by laser welding, of
lotus-type porous iron was investigated through the numerical simulation of temperature distribution.
Three-dimensional heat-transfer analyses, which take into account the thermal properties of the lotus-type porous
iron depending on the direction and volume fraction of unidirectional pores, were performed by the ABAQUS FE
code with user-defined subroutines. These results indicated that the lotus-type porous iron has little anisotropy of
melting property. The calculated shape of weld fusion zone is in good agreement with the cross-sectional view
obtained by experiments. In order to clarify the reason of these results, anisotropy of thermal diffusivity in the
lotus-type porous copper, magnesium, and iron used and anisotropy of laser energy absorption coefficient for
these metals were estimated. As a result, the lotus-type porous iron used has a little difference of thermal
diffusivity and laser energy absorption coefficient due to its low thermal conductivity, low porosity, large average
pore diameters, and high laser absorption coefficient of base metal

ViHE PSR, 5 20 % 3 B, pp.53s~57s, 2011,



s sRlE BB TS (2013)

Ni @B 7 A EOEENE & ERMFRE

*Hf g, DUV, Louzguine-Luzgin?, ARFHAGE?, FH EBAAZ, o —1E3

VRS ARIERZEET (B ks A7 A TR, 2 sUb R B AR R AT,
SRR B BRI

Ni S4B T AEDRER L —, BT E—Dh, 77 A 5= L—IFIC k5 BT & i L,
BRSO 7| 553K & T 0 3 3R AT O £ B B L C R O BRHIAI (L & SRS L o0 B A 7
LT, TEMBIETT 7 A A= L —F BB OFRMEIRIEA R L, E 72 BULERF 08| 353K CREVER
ISFRKCTE O TR & ISR & ORIIC HLBIBIRR 23300 & 1, REMEREIHLE O FIRR & Rk TR b b
BIRIRAE 5 = & 2B 5 A L7,

BT R R EERSHEMEE, 5 82 %, pp.116~117, 2008.

85



86

Bulletin of Okinawa National College of Technology, No.7 (2013)

797 RIZXBDIRBEEER AT LD 0 ¥ A TR

Y IR ek (S SR AoE S BR fRY

VEIEEMA T Ay vy ey —(BR) (Bl IEHOE(E VA T A TR
2 27— A (#k), E-mail : h-sasaki@core-s.co.jp
SORRAT R A - BRBERLEED
SR Bl S

EF OITRBOE R AR Y MU — 27 VAT AFREEWEFR : GCM A http://www.gem-sso.jp/) % 2008 4

FONIH B, B RO ERS & Ml EGERE 2 M L C & 7o, ZiuE CHURERGEEE I B 5 0 B
T, A REBNRRINTHEDR, ZN6DZ IIREMREFKEIC L 28EETHY | RIEEED
R O — A L ACER YT — B2 2 TE HDREICIIRVORBIRTH H, AT LRIITIT CIS
(74T > b/ =) HE Web OMATIZ L 2T, BEL THEAMIZR ICT BRIEOZEARL Y 2T
LOMEFFa A N FHEE OED L &7 EORMENSL < | HIsEFREEE K A2 1T 5 17 2 FIK & e o
TW5, £, TOTVCORBAKRBEROBAEIZLY FHEEXy hOT =287 T —Fnkbi,
ERIFICBIT D ERT — A REOREENFREN TS, GCM T, WHRLS 7 I K o
a—T7 4 7O, BHMICER L, WL - BRI A TE 7203, ERROREFRIC, 20
WG L, IR0 7 ik EGEE > A7 AW L& BIET 7 0 M XA T OMBEERE LT,

MEDICAL IMAGING TECHNOLOGY, Vol.30, No.2, pp.130-pp.136, Mar. 2012

TEEERZ X 2 2 BFHRIBE N

AKEF IE

CEBMA L T A= arTr oaY— (Bl BHREEY AT ATERD

EEER L IE, ILRICITBRE LES. EREENHECHN CODREOERITAZGra 2=/
—va BRETH D, BHHRBEFTOERICLY, EBEEOAREMEIIRE SHERL VD, KT
X, EBEERPBEROTENANDET ML, Z I ERERRERNESE L2 L-, HEiFEHI
X, 79U Ravta—F 007, M2M, P2P 1S o=/ —3 g 2 B3 UK & O RcEi NG
FNb, SHMARICOE, BEH OB 2 /I LT,

MEDICAL IMAGING TECHNOLOGY, Vol.29, No.2, pp.59-pp.64, Mar. 2011



MR BT S (2013) 87

ZRTCEE KR FRE7: 3D BRI 2T LD EB

BrHh R WEE HE— 2 KB OES AR et

bR A A
ZHANRRy FURT A (KR)
S ZEBMAT 1 A-yavT) ey —(KR) (RS HOE(E > AT L TR
AT RS A - BREERMA

EHDIIR Y MU — 7 ZHURNOJERE « 2IEFTH COBEEBEOEA L L, 3D BHRIMREHEHRA
HaDFB &9 B R ER Ry N U — 7 VAT AOMEEED TS, Afa T, H)E@E%$®
SRS L HE5 < 3D BRI O HBE R & 32k, F R L S0t - B SRS RE DR AGA I & 2
@ﬂﬁ%ﬁo3D¥@Em JAW7[A U 2D it & £ Ut - Bifgfl L 3D iR & D47, Z0T -
B AR TR RTINS & D il HE i, mIESERCRE R, TR E O BRI TN
%vx%Am®ﬁ EMEAED.

MEDICAL IMAGING TECHNOLOGY. Vol.28, No.5, Nov. 2010

EAEGTRFCRBITSERS 7V FORE

B Rl KB E? ERE ol

RS S R
ZZZ%%WH%/yﬁm/%W)(ET%%EH/bel%ﬂJ
AR K - BB R

I R a—T 4 T ERA~OYEFITEED 00D, FIT, BET—EROBENL T T
7 ROWAIZOW TR A%, EFEG TRE LTEDL S 2 — 204 5 WIZFIH TR D7),
WRMEERT T R DBT-Tem o T TA XRETNA~DRERRESHDBRIZOW T EZIT o 7=,

MEDICAL IMAGING TECHNOLOGY Vol.28 No.3 May 2010



88 Bulletin of Okinawa National College of Technology, No.7 (2013)

T —H & b—H)VIERT S
F—2¥v L N) w7 VY 2— 3 DS

KE IE ', HETEE] 2

VP EEERA T A—varT 7 ny— (B FREETY AT A TER
PR WA S IFSET

BEICEREINTT —Z O - A  ITHZIRNCEB T 5701, 7—F8 N v r Y Va
—arEWIHIMEEIRET DS, ZOMEERR—R L LT, ZEERORORIIROT -2~ VA
M E, = Ra—PF—REGICHHATE L 27%V ) a—2a VORIZEG L LT, —ZEEEOR
BT 5, BEERBHEFCEBLEMT — % RX— 2 OFEEAE 72 ER, EO LX) ha—F=—XE 2
D201, ED L I E LTz NSOV TR L 7=,

= BTN . 20094E12 7 5. P. 31-P. 34

AN APPROACH FOR MUSIC THERAPY USING THE VENTRICULAR
RATE IN NEGATIVE FEELINGS ENVIRONMENT

Tadashi OGINO?, Tamotsu NOJI? and Yoshihiro KOYAMA?Z

! Mitsubishi Electric Information Technology, Japan
(Now Department of Information and Communication Systems Engineering )
2 School of Information and Telecommunication Engineering, Tokai University, Japan

Recently, it is recognized that music is applicable in the field of medical. Music is expected to support a patient's
mentality and medical treatment. We have studied the relationship between the ventricular rates (i.e. heart rates)
and the tempo of a music piece. We assume that there is preferable tempo according to his heart rates and
preferable music according to the preferable tempo. As a result, music can play a medical treatment support. We
propose the music search system using heart rates to find his favorite music. We built a model system to evaluate
the correlation between heart rates and tempo of a piece. We confirmed that our system had a significant
effectiveness for music therapy support. We made it possible to find favorite music using this method.

Proceedings of the 3rd Biomedical Engineering International Conference, Aug. 2010
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UDP-Glycosyltransferases from the UGT73C Subfamily in Barbarea
vulgaris Catalyze Sapogenin 3-O-Glucosylation in Saponin-Mediated
Insect Resistance

Jorg M. Augustin™®, Sylvia Drok", Tetsuro Shinoda®*°, Kazutsuka Sanmiya®’, Jens Kvist Nielsen**,

Bekzod Khakimov'?, Carl Erik Olsen”®, Esben Halkjeer Hansen®, Vera Kuzina'®, Claus Thorn

2,11

Ekstrgm®!, Thure Hauser*®, Sgren Bak'®

'Department of Plant Biology and Biotechnology, “Department of Basic Science and Environment,

*Department of Food Science, “Department of Agriculture and Ecology, °Department of Plant and
Environmental Sciences, University of Copenhagen, °National Institute of Vegetable and Tea
Science, National Agriculture and Food Research Organization, "Department of Bioresources

Engineering, Okinawa National College of Technology, ®Evolva A/S, °Donald Danforth Plant

Science Center, “Division of Insect Sciences, National Institute of Agrobiological Sciences,
Department of Biostatistics, University of Southern Denmark

Barbarea vulgaris is the only crucifer known to produce saponins. Hederagenin and oleanolic acid

cellobioside make some B. vulgaris plants resistant to important insect pests, while other, susceptible

plants produce different saponins. We identified UGTSs that catalyze saponin biosynthesis.

Plant Physiology, 160, 1881-1895, 2012
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Morita duality and ring extensions

Kazutoshi Koike

Department of Integrated Arts and Science

In this paper, we show that there exists a category equivalence between certain categories of A-rings (respectively,
ring extensions of A) and B-rings (respectively, ring extensions of B), where A and B are Morita dual rings. In this
category equivalence, corresponding two A-ring and B-ring are Morita dual. This is an improvement of a result of
Miiller, which state that if a ring A has a Morita duality induced by a bimodule gQa and R is a ring extension of A
such that Ry and Homa(R, Q)a are linearly compact, then R has a Morita duality induced by the bimodule
sEndr(Homa(R, Q))r with S = Endgr(Homa(R, Q)). We also investigate relationships between Morita duality and
finite ring extensions. Particularly, we show that if A and B are Morita dual rings with B basic, then every finite
triangular (respectively, normalizing) extension R of A is Morita dual to a finite triangular (respectively,
normalizing) extension S of B, and we give a result about finite centralizing free extensions, which unify a result
of Mano about self-duality and a result of Fuller—Haack about semigroup rings.

Journal of Algebra and Its Applications, Vol. 12 (2012), DOT: 10. 1142/50219498812501605
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